ER
W 3T AT

MY FT 7, IeR T2




PHYSICS (SECTION-A)

PHYSICS (SECTION-A)

)

4)

M

4)

4)

@

Scanning tunneling microscope limit of resoltuon
=0.1A

Canresolve size of molecules and atoms.

M=1mm

n,=20,n,=16

L.C:(nv_nM\M=20_16x1
L n, 20

=0.2mm.

Total mass = 1.0 kg + 0.030 kg = 1.030 kg.
=1.0 kg

. AA
Solid angle (Q) = =2

! _0.04
(5)

=4 x 102 steradian

Thermal resistance,

L metre
KA ~ (watt metre "kelvin™') (metre)?

R:

_ kelvin
" watt

1 watt
Thermal conductance = — = ;
R kelvin

R:X:mzmohm
i 10

(ﬁ x 100] AY A
R

=—x100+—x100
\% I

max

=2 1100+22 5100 = (5+ 2)% = 7%
100 10

R_7><R_7><‘|0

= = =0.7 ohm
100 100

1. (3
TR eHfeltT gewedt fave @ = 0.1 A

AU 3R IS & SRR Rl Fasife R aehar 2

2. 4
M=1mm
n,=20,n,=16

Lc[_}

v

M:20—16X
20

1

=0.2 mm.
3. (1)

F9qUT g = 1.0 kg + 0.030 kg = 1.030 kg.

= 1.0 kg
4. (4

5. _(4)

AV

=—x100+—x100
\%

(ﬁ « 100]
R

Al

max I

=5 100+ 22 4100 = (5+2)% = 7%
100 10

_7xR_7x10

AR = =
100 100

=0.7 ohm

)



10.

@

@)

@

M

1 1
Vabc? a?b?c

P= Fe® 1
d’e?

1
AP% = %Aa% + %Ab% + Ac% + 3Ad% + gAe%

[1><2%]+(1><3%]+(2%)+(3><1%)+(l><6%]
2 2 3

=1% + 1.5% + 2% + 3% + 2%

The minimum amount of error is contributed by the
measurement of a that is 1%.

Sun
ngle = are :>6—g
angle = " dius D
d=06xD

T
= 0.53 1.496 x 10"
“180 *

=1.38 x 10° m.

Total time of flight = 10 sec

so time to reach maximum height = =5sec

2

1
Hence total height will be H = 5 x g x(t)?

1
5 x10x(5)=125m

According to given situation, we observe that the
car is speeding up from origintot = 10 s, so x-t
graph has a curve with increasing slope. It is in
uniform motion only betweent=10sandt= 16s.
So, fort=10sandt =16 s, the graph must be a
straight line inc lined to time axis as shown below

10.

@

)

@

M

1 1
Vabc? a?b?c

P= Fe®

1
d®e?
1 1 1
AP% = EAa% + EAb% + Ac% + 3Ad% + gAe%

[%XZ%]+(%><3%]+(2%)+(3x1%)+(%x6%]

=1% + 1.5% + 2% + 3% + 2%
a®d g = qfe & I @ B

d=06xD

T

180
=1.38 x 10°m.

= 0.53 x x1.496 x 10"

hel 9HT = 10 sec

. . . 10
AET SHAlg wq@%%mw=7=5sec
. 1
FAFAE H= o x g x(t)

1
5 x10x(5)=125m

& 1 Rufy § R Usel 39T AT T ® O WE F
YUIT I t = 10 s T qegE t = 10 s @
t = 16s T HR A T Y Telell aF WMH T JFOTSam
T Bl 3R I WX @ Bnm

@



3501 _ 350 —
/x 296 m ‘/x 296 m

8009 e 3000,
X | X H
(m) 250 1 (m) 250
2001 200
150 1 150
100 | 100
501 : 50 ‘ : .
%0 2 4 6 & 10 12 12 16 18 20 22 2 1 6 510 a6 120 2
t(s)— tis)—
Fromt= 16 stot=20 s, the car slows down by t=16s¥ t= 10 TF R FHI 5k T F AhT 7T
applying brakes. So, the curve has decreasing B W WHE A Y9UET TS IR t = 20 s AHTS W
slope between this interval. et 31\__‘,13} ST
@) 1. (3)
8h/9 metres from the ground FeF I Eﬁ 8h/9
h=ut+ ~ g 1
2 9 h=ut+ — gt
2
h=0+— gT? 1
2 9 h=0+ 2 gT?
1
S 1
=9 h= g
2
Again, Again,
h=ut+ +ge 1
2 g h = Ut + _gt2
2
2
Y 2
273 h=0+3g (g]
T2
h=1g (?] el
2 591 9
‘193 2_1£X@ _h _9p_9.20 _h
8 g 9 18 18 g 9
: " 8h h 8h
so from the ground its position = h — 9 = o RIS RIT = -~ = 2
@) 12. (3)
v = At + Bt? v = At + Bt?
E=At+Bt ngt‘FBtz

&)



13.

14,

M

M

j:dS=Ajftdt+ijt2dt

Given, x(t) = (t—2)?
. . , dx
Velocity of a particle at any time t, u = ot
=>v(t)=2(t-2)
Let us find the time at which velocity is zero.
ie,v=0=>2(t-2)=0=>t=2s

So, before 4s is completed, the particle's velocity
becomes zero and it takes a turn.

dv _
Acceleration of partilce = = 2ms™?"._(iii)

Using x(t) = vt + 1/2 at?

+ Att=0,v(0)=v,=—4ms” [putt=0ineq. (ii)]
Also, a = + 2ms™2 [from eq. (iii)]
X()=—4%x2+12%x2x%x(2=-8+4=-4
Distance during this inveral = [x(t)| =4 m
For next 2s, v =v(2) =0 ms™" = a=2ms™
X,()=0+1/2x2x(2=4

.. Total distance =4 + 4 = 8m.

It is clear from the diagram that the shortest
distance between ship Aand B is PQ.

N

v,=20 km/h
W i O L=
15
2 100 km
V;=20km/h
Q

13.

14,

M

M

j:dS=Ajftdt+ijt2dt

faar & x(t) = (t - 2)2

dx
I t W AT, u=r

= v(t)=2(t-2)
P & I B W F
V=0=2(t-2)=0=t=2s

4sH YEN FHUT T AT I B T TAOY I8 A9 TS
SRR

d
T T ORI = d_\tl =2ms~ . (iii)
X(t) = v t+ 1/2 at?
+ t=0,v(0)=v,= -4 ms" [t =0FHO (ii)]

[(iii) &¥0 ]
X(t)=—4x2+1/2x2x(2=-8+4=-+4

a=+2ms>?

T E9G 30 1 A = |x(t) =4 m
2s,v,=Vv(2)=0ms" =a=2ms™
X,(t) =0+ 1/2x2x (2)°=4
LEHA T =4+4=8m.

REMER 9w 0 PQ BRI

v,=20 km/h
W i O L=
15
2 100 km
V;=20km/h
Q

@



PQ

sin45° = —
Here, oQ

1
— PQ =100 x — = 50+/2m
J2

AISO, V5 = V2 + V2 =/207 + 207

= 2072 km/h

So, time taken for them to reach shortest path

(PQ_50V2_,
Vs 2042
15. (2
Using v2 = u?— 2as with final velocity = 0
S oc U?
8 [ﬂj
s, 60
s,=32m
16. (3)
S,=S,,=12xax10?°- 1/2(10)
S0 §,=3S,
17. (2

Here, x,=30m, x,=10m, t,=7s,t, =5
Average velocity between 5s and 7s

X, =X, 30.0-10.0
t, -t 7-5

e,V

=@=10 ms™'
2

18. (4)

Maximum horizontal range =80 m

0 =45°m
2

-4 _8om
g

u2

. . h -
Maximum height, 29

=@=40m
2

15.

16.

17.

18.

@

@)

@

4)

sin45° = Pa
oQ

1
— PQ =100 x — = 50+/2m
J2

Vag = V2 + V2 =207 + 207
= 20v2 km/h

(_PQ _50y2

_2.5h
2042

VAB

v2 = y2 - 2as 39 T =0

S o U2

8 _ [ﬂj
s, 60
s,=32m

S,=8,,=1/2xax102— 1/2(10)2
S0'S,=38S,

e, x,=30m, x,=10m, t,=7s,t, =5
5s 3R 7s & dr 3Ed AT

_ X, =X, 30.0-10.0
L 7-5

e,V

A 10 ms™

iR &fas W =80 m

+0=45°m
2
L _gom
g
; u?
Afereras s, h=2—g
=@=40m
2

©



19.

20.

21,

22,

@)

@

4)

M

When a body is projected at an angle 6 with the
horizontal with initial velocity u, then the horizontal

u?sin20

range of projectileis R =

Clearly, for maximum horizontal range sin 26 =1

or 20 = 90° or 6 = 45°. Hence, in order to achieve
maximum range, the body should be projected at
45°,

u2

In this case Rpax = r

Hence, ranges of A and C are equal and less than
that of B.

Let u be the initial speed.
u
So speed at hightest point = ucos6 = > = 0=60°

_ u®sin20

and

Maximum hight for maximum range

at 0 =45°

60 %60

H=2_Y
4g 4x10

R 2
2 =H=90m

So, given height 100 m > H

.. Angle 6 = 45°for maximum range.

The trajectory of a projectile projected at some angle
6 with the horizontal direction from ground is given

by
gx’

=xtan0=—>————
y 2u? cos? 0

For same trajectories with equal angle of projection,

u% = constant

19.

20.

21.

22,

2

u
Jireraw afa W Ry =R = —

g
0 =45°,
0T 90 — O W WY I9H &
R,=R.<R,.
IR 359TS | Al
u
ucos(9=§:>9=60°
u?sin20
wR= and
g
_u’sin®0 R 4 4
29 H tano 3
3RIehaw g & o sAfreaw s
0= 45°
R u* 60x60
= =H=90m

=Z=4_g_ 4 %10

3T & S =S 100 m > H
“UERIT O = 45°f 3R WY & forw

Y & I T FHIHOT
2
gx
=xtanf=—>—
y 2u’ cos? 0

A IV TN FHE 99 & g |

9 .
u2
8 ¢
3—2_3—2
g'= 9.8x9 =3.5ms™
25

98 ¢
i 52 _32

. 9.8x9

= 3.5ms™
25




23. (3)

24. (3)

25. (2)

u?sin®0
2g

Maximum height, H=

u?sin®0

Horizontal range R =

... H tan® 4 4H
Dividing, §=T:>9=tan 3

Initial velocity v = 2i + j ms

Magnitude of velocity,

V=422 +(1)? =5ms”
Equation of trajectory of projectile

2

y = xtan0 - gx (1+tan®0)

2u®

'y—x><1——1ox2 —(1+1]
h 2 25y 4

_5_10x2X§
2 10 4
4y = 2x — 5x2.

In the figure P is the position of the required point

mass. /BOP = ot

N

23. (3)

24. (3)
RS AT v =2i+] ms™
T T IRATT,
v=1(2)? + (1) =5ms"

Y T FHHT

2
y= xtane—giz(wtan2 0)
u

_5_10x2X§
2 10 4
4y = 2x — 5x2.

—r—>
—r—
2 E g 180T 4
8 4 n 4
fag afew
x-coordinate of P = OM = OP sin ot OP =rcos6] +rsin6j
— 10 x sin4k”° =j/—0m 10 (A A) 5\/,5( A)
2 r=—>0+))= I+ J)m
) > J J

NG



26.

27.

28.

@

@)

)

y-coordinate of P = ON = OP cos wt

= 10cos45° = Em

2

New vector equation or position vector
r =xi +yj =10sin45i + 10cos 45°

=%(i+j)=5ﬁ(i+])

On a circular path in completing one turn,the
distance travelled is 2ar while displacement is zero.

_ Displacement ¢ 2.
Hence, average velocity = Timeinterval T 0
_Distance _
Average speed = 5T ve o
"t T 628
=10 ms™.
28.

Velocity at the highest point, v, = i (ucos®)
Velocity at the starting point

V, = i(ucos0) + j(usin)

AV =V, -V, = i(ucos0)— i(ucos0)— j(usin®) = —j(usino)

=—usin 0.

Taking vertical motion

s, =ut +%gt2 v u, =0

490 =%x9.8xt2 = t=10sec

Taking horizontal motion
u =180x5/18 =50 m/s,a =0

Horizontal range, x = 50x10 = 500m

26.

@

)

@)

AR 99 R T T 4 30 2nr

foerR =g=
e T = I
t
2nr  2x3.14 x100
AT ===
=10 ms™.

Ioae™ g WM ¥, = i(ucos0)
R famg w9

V, = i(ucos0) + j(usin)

AV =V, —V, = i(ucos ) — i(ucos®) — j(usin®) = —j(usin0)

=—usin0.
oeq T & forw

1 2 ..
syzuyt+§gt su, =0

490 =%x9.8xt2 = t=10sec

afest wfq & forw
u=180x5/18=50m/s,a =0
AfsT T, x = 50x10 = 500m




29. (2) 29. (2)
V., = velocity of rain w.r.t. ground V,, =¥ & 9 aut a3
Vg = velocity of man w.r.t. ground Vg = ¥R & A& il 3w
V.., = velocity of rain w.r.t. man v, =i & aTder aul e a9
\7rg = \7rm + \7mg ..... (I) \7rg = \7rm + \7mg ----- (I)
Taking horizontal components eqn. (i) gives &AfeT Ted TR W
Vi SIN30° = v, =10km/hr v, sin30° = v, =10km/hr
10 10
V= =20km/h - -
rg Sin300 Vrg = sin30° =20km/h
30. (4) 30. (4)
For system g & R
4 F sin 30° 4 F sin 30°
-~ A
N N
» Fcos30° Fcos30°=30a......... (i) > F cos 30° F cos 30°=30a ... (i)
v v
30kg 30 kg
For 3kg mass, T, = 3a 3 gawe & o T, = 3a
for 12kgmass, T, - T,= 12a 12fFmsemm & e T, - T,=12a
Ty=12a+3a=15a T,=12a+3a=15a
.'.T1:T2=15a:3a=5:1. .'.T1:T2=15a:33=5:1.
31. () 31. (2)
accelerationa = ug =R 2= g
1 . 1
- S=—ngt* or, tc — L) 1
. ’ .o S:— t —_—
2 ﬁ . 5 ugt” or, toc \/E
1 N=10%dyne 1N = 105329
1N =1kg-m/s? | - Bl /32
33. (1) 3. (1)
Infreefal,a=g . T=0 ﬁa=g S T=0
34. 2 34. (2)
T=Hm9 T:Mmg
T=0.15(10+m)g T=0.15 (10+m )g
59-T=0 59-T=0
T=5g 5g=0.15(10+m)g T= 5 56=0-45-(10+m}g
500 ®
S5 =10+m=333 . m=233 500 0 im=333 - m=233

15



35.

M

R=\/P2+Q2+2PQCOSOL
10P?=4P2+ 2P? + 4[5 P2 cos o
4P2=4 \[p P2cos a

cosa=1/,2
o =45°
PHYSICS (SECTION-B)

35. (1)
R= \/P2 +Q? +2PQcosa
10 P2=4P2+2P2+4 [ P?cos a
4P2=4 \[o P?cos a
cosa=1/\2
o =45°
PHYSICS (SECTION-B)
36. (2
F.B.D. of (A+B+C) F.B. D. of block A
N N
700 N T,
(350g) 200¢g
700 =350 xa T,=200 x2
a=2m/s T,=400 N
37. (3)
F=ma=2x5=10N
Impulse = Force x time
= 10x2 =20 N-S
38. (2
Apparent wt. of man
g
R-Mg=M=
9=Mj5
R=M (w%} 5
Mg
69
=60 5 =729 =72 kg wt.
39. (1)

Common acceleration of blocks

4g9-29 2
agg?gg

T 24242 ° 3

for block C 4
A

2g-T=2a

36.

37.

38.

39.

(2
(A+B+C) &t F.B.D

\ N

AI—HOON ‘ >T,

(350g) 200 g
700 = 350 xa T,=200 x2
a=2m/s T,=400N

@)
F=ma=2x5=10N
STORT =9 x 9

= 10%2 =20N-S
()

T T MR ¥R

1 n
R—Mg=M,

R=M (g+gj g

Mg

>

2124276 T3

s C & fog 4

29-T=2a

e At F.B.D

(10)



40.

41,

42,

43,

. T=29-2a

26
=2g9-2x—
4 4x98 392
=29 298 _ 992 43N

M

Net force on the particle
= 3i+2j+4j+2k

F =3i+6]+2k

a

F 1 ~ -~
—=—(3i+6j+2k
m 6( : )

-8l = % (3)?+(6)%2 +(2)?
7

= g m/s?

(1)

My < M

(coefficient of kinetic friction is generally less than

coefficient of static friction)

)

mv = A + Bt?

F = ma = 2Bt = F ot

3mx20f=m80) +2my

2V'=60i —80]
Vv'=30i-40]
[Vv'|=50m/s

40.

41,

42,

43,

- T=2g-2a

M

TIHM W A T
F=F+F,

= 3i+2j+4j+2k
F = 3?+6]+2I2

1

a= =g(3i+6]+2|2)

3|'m

«a =% (3)?+(6)% +(2)°

7
= g m/s?
(1)

M < M,

(Tt BruT AT ETeIRuTAT S T Ui & e
B B

@)

mv = A + Bt?

F = ma = 2Bt = F ot

3mx20f=m80) +2my

2V'=60i —80]
v'=30i-40]
[V'|=50m/s

an



@) 4. (3)

As the block and bullet rises by a vertical height h,
the velocity of combination is v

wifeh 3 el FARK h 98 d6 364 §, 99
|IFT ATV

1

—(M+m)v? =(M+m) gh = v =,2gh
2( ) ( ) g %(M+m)v2=(M+m)gh:>v=1/29h
From law of conservation of momentum ST e @ f X
mu+Mx0=(M+m)v m.u+Mx0=(M+m)v

M+m

o u= (2gh)"2 or u=|v|+m(29h)"2
m m
1) 45. (1)
1M1M
Initial =MV =—[——u2j arfsr vz = [ IM
2 212 2 222"
V2=ﬁ Vz—ﬁ
4 4
u=2v () u=2v (i)
1 1™ 1 1™
. _MV 12=__ 2 " 2=__ 2
Finally, 5 (V +1) 22u =, 2M(V+1) 22u
, W : _ U
- 12 =24
(v+1) 5 (v+1) ;

u u
v+1=ﬁ,u=2v V+1=E,u=2v
S22V V2 =(@2-\2)v

B 2@ v 2@ )
Ve st 2-2  4-2
V2(2+42) 242+2 V=\/5(2+\/5)=2\/§+2
2 2
46. (1)
(1)
In first case ¥
12 109Y ks Tt -2 Y) ZF03)

12



47.

48,

49,

@

M

4)

2 4
. 1 5
Finally, My = F(0.3+x) .. ()
.. Dividing (1) and (2)
E= 0.3 =09+3x=1.2
4 03+x
3x=0.3
x=01m
w :dex

2
Herew = [ (15 —4x)dx
0

~15[x[} —[2x2]§ ~30-8-22J

Net momentum p = px? + py]

p=2costi+2sint ]

. Ifzd—Ft)z—ZSintT+ZCost]
Fp=—4sintcost+4sintcost=0
Flp
t3
S= —
3
dsS = t2dt

T &, %muz “F0.3+x) .. @)

- RO (1) 3R (2) 9T 3 W

o
w

3_.03 _49i3x-12
4

2
7w W= [ (15-4x)dx
0

—15[x[} —[2x2]§ ~30-8-22J

48. (1)

€ FHT p=p,i+p,]

p=2costi+2sint ]

- F=—"=-2sinti+2cost ]

FLlp
49. (4)
t3
S=—
3
ds = tadt

a3



s & |t
3

_ = — | = 2
a= a2 dt? } 2t m/s

Now work done by the force

W = J%F.ds = J%ma.dS
0 0

2
j3x2txt2dt
0

f 3 32
=J;6tdt=§[t 1,

_ds_d ,
a= a2 a2l 3 2t m/s
o1 g7 fomam T

W = J%F.ds = J%ma.dS
0 0

2
j3x2txt2dt

0

f 3 32
=J;6tdt=§[t 1,

=24J =24J
50. (2) 50. (2)
mgh=42ﬂ22x9.8xh mgh:iﬂ:>2><9.8><h
h=12.5 h=12.5
CHEMISTRY (SECTION-A) CHEMISTRY (SECTION-A)
51. (4) 51. - (4)
the units of measurement A9 I Sehrsar
52. (3) 52. (3)
(p + an?/V?) (V-nb) = nRT (p+an?V?) (V-nb) = nRT
54. (4) 54, (4)
55. (2) 55 )
P=2 T=150K
atm T =10 P=2atm T = 150 K
56. (1)
56. (1)
57. (2
57. (2
ratio of effusion of oxygen 117 .
ratio of effusion of CO» ' SFUSH b Serd T _ 117
CO, & @@ & W
58. (4)
PV t, at tant t ture (b % @
= constant, at constant temperature (by . .
Boyle's law) PV =fRaare (Fad a9 w) stad =1 s
59. (4) 59. (4

Mass of the gas = Mass of the cylinder
Including gas — Mass of empty cylinder.

So, mass of a gas can be determined by weighing
the container in which it is enclosed.

A9 1 T = Rie==t &1 g
A9 =Y R — @it o=t &1 g

T A9 T THAM 91T T WK ST heeh qaT o
T IRl 21

a4



60.

61.

62.

63.

64.

65.

66.

(2 60.

V,=380ml, P, =730 mm
V,="7? P,=760 mm
Boyle'slaw = (P,V,=P,V,)

_PVy 730x380

V
277p, 760

=365 ml

4 61.

Pressure is doubled, volume is halved (at const.
temp.)

™ 62.
P1V1 = P2V2
i.e., 104x100 =10°xV,

orV,=10cc

@) 63.
In a closed flask, on heating the no. of moles does
not change.

4 64.
As we know that the Vander Waal's eq.
[P+%}(V—b) —RT

\Y

The real gases show ideal behaviour when P
approaclus zero and the temp. is high. At this
condition there is no force of attraction and
repulsion between the molecule of gas.

Thus, the effect of a/V? and b is negligible i.e.,
(PV=RT)

-

RT 65.
@)
(PV = ﬂRT]
M
_WRT 6 y 8314 x 402
MV 16.05 0.03
=41647.7 Pa
=41648 Pa
66.

@)
1.69CH, n=0.1
16gCH, n=1
16 moles of CH, n =16 Maximum moles,

Maximum molecules
16 mg of CH, n=1073

()
V,=380ml, P, =730 mm
V,="7? P,=760 mm
e = =g = (PV, =P,V,)

_PjV4 730 x 380
P, 760

Vo =365 ml

4)

T I ST A TR I 3Tem & Srr 21 (P
9 W)

™
PV,=P)V,
i.e., 104x100 =105%V,
orV,=10cc

(3)
gﬁﬂ#ﬁﬁ%ﬂﬁaaﬁmﬁﬁﬂqﬁﬁ
[

(@)
4T {7 &9 S © 9ve et 319 g

[P+%}(V—b)=RT

qrefaes A9 e Ihid I T 3 I a9 |
Jafdi X 31 56 T W A @ SR P qeA P
W ARyl R faedor 98 Bar 21

3T a/V2d bl I9Id 9 B i.e., (PV=RT)

24

@)

(PV:ﬂRT]
M
_WRT __ 6 8314x402
"MV 16.05 0.03
=41647.7 Pa
= 41648 Pa
()
1.6gCH, n=0.1
16gCH, n=1
169 CH, n = 16 Sfermaw A,
SR SEC|
16 mg CH, n=1073

as



67.

68.

69.

70.

71.

72

4)

@

@

4)

4)

4)

M1V1 = M2V2
0.5%200 = 0.1xV,
1000 m| =V

Volume of water added =800 mL

=0.8L

No. of atoms = A
O. oratoms = 10

2A  + 3B - 4C

10 moles 24 moles

10 24
2 3
5 8

Limiting reagent is A
2A > 4C

10 moles 20 moles

VD=8

Molar mass =8 x 2 = 16

6.4
moles = E = 0.4 moles

No. of atoms =0.4 x 4N, = 1.6 N,

Temperature independent concentration terms

mass % and mole fraction

C+0,(9) > CO,9)

129 1 mole
224 L
369 67.2L

67. (4)

M.V, = MYV,
0.5%200 = 0.1xV,
1000 ml =V,
S T I = 800mL
= 0.8L
68. (2)
n=¥=o.1
qwulaﬁ'a?rw:?:‘—op‘
69. (2
2A + 3B — 4C
109 24 9T
19 2
2 3
5 8
Qe i
2A - 4C
109 209
70. (4
VD=8

Aok A = 8% 2 =16
6.4
iﬁFr:E:OA?ﬁH

TS A ge = 0.4x4N,=1.6N
7. (4

A

T % F Al TAST 919 § & 2l

72.  (4)
C+0,(g)— CO,9)
129 1 AT
22.4L
36g 67.2L

(16)



73.

74,

75.

76.

77.

78.
79.

80.
81.

82,

83.

84.

85.

(1) 1 molecule of CH,COOH has 4 atoms of H
1 mole molecules of CH,COOH = 4N, atoms
N, molecules of CH,COOH =4N, atoms of H
3 N, molecules of CH,COOH =12 N, atoms of H
=12 moles of H
(2) DO

2

=£=0.1 n=ﬁ=0.1
20 18

No. of electron=N,

n

No. of electrons =N,
Same
(4) Same mass —» Same element — Different

Atomicities — Same no. of atoms.

Mass of A

M % of A = 100
(1) Viass /%0 TotalmassX
=%><100 =40 %
i
@ ~N°
o

-3
Charge 7 -0.75

5
P—O bond order = 1 =1.25

@

(1) o1s?, 6*1s2, 6252, 6*2s2, 62pz?
n2px?2 = n2py? w*2px" = *2py’
2 unpaired electron.

™

™

(3) Bondorder o Wength
B.O
(G-0)

™

0,>0,=KO0, > Na,0,

@) Bond length oc
@

Bond order

73.

74,

75.

76.

77.

78.
79.

80.

81.

82,

83.

84.

85.

(1) CH,COOH@ 1 319 & H& 4 TR 2|
CH,COOH & 13t 3] & = 4N, T
CH,COOH® N, 3 = 4N, H& T
CH,COOH® 3N, =12N,H® T

(2 D,O H,0
n=£=0.1 n=E=O.1
20 18
Tolag & 9@ = N, Soag @ @@ = N,
GH

(4) T THHM — G dcd— A=
TATAHAT — IRATS Sl G =T

A BT SHHE
0, =
(1) AST 539 % ol G x100
10
= £x100 =40 %
i
O —-N-O
3) |
ol
-3
3y — =-0.75
4
P-Os=I & = —=1.25

2

(1) o1s?, 6*1s?, 6282, 6*25?, 62pz>
n2px2 = n2py? w*2px' = w*2py’
2 3gRAT Sorag.

™

™

(3) T T oc 1/ T AT
B.O =
(G-0)

™

(3) = TS o 1/ HA

@

0,>0,=KO, > Na,0,

a7



CHEMISTRY (SECTION-B)

CHEMISTRY (SECTION-B)

86.
87.
88.

89.

90.

1.

92,

93.

94,
95.

96.
97.

98.

99.

100.

4
@
(3) BF,—120°
SiH,—109°28'
NH, — 107°
H,S — 92°
™
1.03 100

o/ ioNni = =
(3) % ionic character 6.12 16.83
% covalent character = 100 — 16.83
= 83.17

™
@) m=—"r

. 0.53x (1)
3

=0.265 A
(2) a=nre
3.2x107"8 = nx 1.6x10"

- _32x107"®
1.6x10719
n=20
() n,=20
(2) Spherical nodes = n-1-1
= 4-0-1
= 3

4)
M

hc
4) E =7

E = hcv
4
Fact

3)
Fact

86.
87.
88.

89.

90.

1.

92,

93.

94,
95.

96.
97.

98.

99.

100.

4

@

(3) BF,—120°
SiH,—109°28
NH, — 107°
H,S — 92°

™

1.03x100
6.12

% @garsTeh IO = 100 — 16.83
= 83.17

(3) % Jmafe U1 = =16.83

M

a0n2

z

@) m=

053 (1)
3

=0.265A
2) g=ne
3.2x107"8 = nx 1.6x10"

_32x107"®
1.6x1071°

n=20
(3) n, =20
(2) MATHR AT

n—1-1

4-0-1

1]
w

4)
(1)
hc
4 E= m
E =hcv
4)

)

()



101.

102.

103.

104.

105.

106.

107.

108.

109.

@)

M

4)
M

4)

@)

(@)
(b)
()
(d)

©)
4)

@)

@)

[NCERTH-13]
Bacteria are the most abundant micro-
organisms.Though the bacterial structure is very
simple, they are very complex in behaviour.
Compared to many other organisms, bacteria as
a group show the most extensive metabolic
diversity. Some of the bacteria are autotrophic, i.e.,
they synthesise their own food from inorganic
substrates.They may be photosynthetic
autotrophic or chemosynthetic autotrophic.

[NCERTH-13]

Archaebacteria differ from other bacteria in having
a different cell wall structure and this feature is
responsible for their survival in extreme conditions.
[NC-1-126]

The main arena of various types of activities of a
cell is cytoplasm

[NC-I-134,135]

Mitochondrion is responsible for extracting energy
from carbohydrates to form ATP :
[NCERTH-21]
In modern medicine certain infectious neurological
diseases were found to be transmitted by an agent
consisting of abnormally folded protein. The agent
was similar in size to viruses These agents were
called prions. The most notable diseases caused
by prions are bovine spongiform encephalopathy
(BSE) commonly called mad cow disease in cattle.

[NCERT-1-19,20,21]

1983 — Balazan Prize
1999 — Crafoord Prize
1969 — Fivekingdom
system
1935 — Virus crystalization
1971 — Discovered viroids
[NCERT--11]

The main criteria for five Kingdom classification
used by him include cell structure, body
organisation, mode of nutrition, reproduction and
phylogenetic relationships.

[NCERT-XI-13]
Chemosynthetic autotrophic bacteria oxidise
various inorganic substances such as nitrates,
nitrites and ammonia and use the released energy
for their ATP production. They play a great role in
recycling nutrients like nitrogen, phosphorous, iron
and sulphur.

[NCERT--15]

This group includes diatoms and golden algae
(desmids). They are found in fresh water as well
as in marine environments. They are microscopic
and float passively in water currents (plankton).

101.

102.

103.

104.

105.

106.

107.

108.

109.

3) [NCERT--13]
o AN G9Y TTET AT dTel GET St 3
«  STATY] JERTeT IOt AT A1 @A Geerd w@ardr
ERE
(1) [NCERT-l-13]
3T FFARAT T SFERa F Ffdrenr e & Fees
¥ 31oRT BT B
4) [NC--126]
Fifarr § faftrT g & fafafery @1 = &
AR 37 7
1) [NC-1-134,135]

AESRIEA ATP & 99 & forganTanaTese Sl
e & forw Reer 2:
(4) [NCERT-l-21]

oAl ¥ Asehrs; A AaT FRA AT FRF AqERAA
TR F SHAT] & SieT BT & 3R 38 =T &9
A T I N B B

3) [NCERT--19,20,21]
(a) 1983 —  STeTSI ATEST

(b) 1999 — SIS TS

(c) 1969 — O S iR

(d) 1935 — TRE Tl TR T
(e) 1971 - fRizz i@

) [NCERT--11]

I ST STaR0T & fore qiwor &Y gfekan, o=
T AEvE forg g o

3) [NCERT-XI-13]

AECIN FERRE, M 3T Foh Y ATl &
T | AT G @At Sary Aeeaget
iRt Fmer 2

3) [NCERT--15]

o ¥ IR G AT STAURT & A1 R €9 9 98d
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110.

11.

112.

113.

114.

115.

116.

117.

118.

(1) [NCERT--15]
Instead of a cell wall, Euglenoids have a protein
rich layer called pellicle which makes their body
flexible.

3) [NCERT--15]

The spores are dispersed by air currents.

() [NCERT-l-18]

However, in other fungi (ascomycetes and
basidiomycetes), an intervening dikaryotic stage
(n + n, i.e., two nuclei per cell) occurs; such a
condition is called a dikaryon and the phase is
called dikaryophase of fungus.

M

*  Phycomycetes

[NCERT--18]

Mucor, Rhizopous

+ Ascomycetes Penicillium, Claviceps

» Basidiomycetes Agatricus, Ustilago

Alternaria,
Colletotricum

[NCERT--18]

*  Deuteromycetes

M

Asexual spore are produced exogenously in
Ascomycetes and endogenously in Phycomycetes

@) [NCERT-1-8]

Plant families like convolvulaceae, solanaceae are
included in the order polymoniales mainly based
on the floral characters.

@ [NC-1-13]

These bacteria are special since they live in some
of the most harsh habitats such as extreme salty
areas (halophiles), hot springs (thermoacidophiles)
and marshy areas (methanogens).

Methanogens are present in the gut of several
ruminant animals such as cows and buffaloes and
they are responsible for the production of methane
(biogas) from the dung of these animals.

4) [NC--13]

The cyanobacteria (also referred to as blue-green
algae) have chlorophyll a similar to green plants
and are photosynthetic autotrophs. The
cyanobacteria are unicellular, colonial or
filamentous, freshwater/marine or terrestrial algae.
The colonies are generally surrounded by
gelatinous sheath. They often form blooms in
polluted water bodies.

) [NC-1-13]

Heterotrophic bacteria are most abundant in nature.
The maijority are important decomposers. Many of
them have a significant impact on human affairs.
They are helpful in making curd from milk,
production of antibiotics, fixing nitrogen in legume
raots_etc

110.

11.

112.

113.

114.

115.

116.

117.

118.

1) [NCERT--15]
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3) [NCERT-I-15]
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() [NCERT-l-18]
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119.

120.

121.

122,

123.

124,

125.

126.

@) [NC-1-14]

Some are pathogens causing damage to human
beings, crops, farm animals and pets. Cholera,
typhoid, tetanus, citrus canker are well known
diseases caused by different bacteria.

4) [NC--12]

Cholera disease caused by Vibrio cholerae
bacteria.

Spore Flagellum

©
O%%io ©
fo ®©

Coccl Spirilla

Bacilli

3) [NC--14]

This kingdom forms a link with the others dealing
with plants, animals and fungi. Being eukaryotes,
the protistan cell body contains a well defined
nucleus and other membrane-bound organelles.

3) [NC-1-14]

Most of them are photosynthetic. In diatoms the
cell walls form two thin overlapping shells, which
fit together as in a soap box.

(2 [NC-I-16]

Sporozoans are all parasite. Locomotory organelle
absent. Plasmodium is member of sporozoans,
they caused malaria. Sporozoans are eukaryotic
so nuclear membrane are present.

(1) [NC-I-16]

Entamoeba are parasite and they are amoeboid
protozoans.

Trypanosoma are parasite and they are flagellated
protozoans.

Plasmodium are parasite and they are sporozoans.

4) [NC-1-19]

A few members are partially heterotrophic such as
the insectivorous plants or parasites. Bladderwort
and Venus fly trap are examples of insectivorous
plants.

) [NC-1-19]

Kingdom animalia directly or indirectly depend on
plants for food. They digest their food in an internal
cavity and store food reserves as glycogen or fat.
Their mode of nutrition is holozoic — by ingestion
of food. They follow a definite growth pattern and
grow into adults that have a definite shape and size.
Higher forms show elaborate sensory and
neuromotor mechanism. Most of them are capable
of locomotion.

119.

120.

121.

122

123.

124,

125.

126.

(4 [NC-1-14]
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. |
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(4 [NC-1-12]
Fraw - fafsar sewrs
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(3) [NC-1-14]
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3) [NC--14]
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128.

129.

130.

131.
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133.

134.

135.

136.

137.

138.

@)

@

M

@)

M

)

@
@

M

)

4)

@

[NC--20]

M.W. Beijerinek (1898) demonstrated that the
extract of the infected plants of tobacco could cause
infection in healthy plants and called the fluid as
Contagium vivum fluidum (infectious living fluid).

[NC--20]

W.M. Stanley (1935) showed that viruses could be
crystallised and crystals consist largely of proteins.

[NC--20]

Viruses cause diseases like mumps, small pox,
herpes and influenza. AIDS in humans is also
caused by a virus.

All of us who have suffered the ill effects of common
cold or 'flu' know what effects viruses can have on
us, even if we do not associate it with our condition.

[NC--20]

In addition to proteins, viruses also contain genetic
material, that could be either RNA or DNA. No virus
contains both RNA and DNA.

[NC-1-29]
They are attached to the soil through multicellular
and branched rhizoids.

[NC-I-29]
The sporophyte is not free-living but attached to
the photosynthetic gametophyte and derives
nourishment from it.

[NC-I-28,29]

Bryophytes include - mosses, liverworts.

[NCA-27]
Chlorophyll a and c found in brown algae and its
members are Ectocarpus, Dictyota, Laminaria,
Sargassum and Fucus.

[NC-1-29]
Asexual reproduction in liverworts takes place by
fragmentation of thalli, or by the formation of
specialised structures called gemmae (sing.
gemma). Gemmae are green, multicellular, asexual
buds, which develop in small receptacles called
gemma cups located on the thalli.

[NC-I-32]
Psilopsida (Psilotum); Lycopsida (Selaginella,
Lycopodium), Sphenopsida (Equisetum) and
Pteropsida (Dryopteris, Pteris, Adiantum).

[NC-I-32]
In Gymnosperms leaves may be simple or
compound. In cycas the pinnate leaves persist for
afew years. In conifers, needle like leaves reduce
the surface area.

[NC-I-33]
In cycas male cones and magasporophylls are
borne on different trees
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135.

136.

137.
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139. (2)

140. (4)

141. (4)

142. (4)

143. (4)

144. (4)

145. (3)

146. (2)

148. (3)

[NC-I-34]
The pollen tubes enter the embryo-sac where two
male gametes are discharged

[NC-1-31,32,33]

All seed-bearing plants i.e. gymnosperms and
angiosperms, follow this pattern.

[NC--34]
The giant redwood tree Sequoia is one of the tall-
est tree species of gymnosperm.

[NC-I-32]
Genera like Selaginella and Salvinia which produce
two kinds of spores, macro (large) and micro (small)
spores, are known as heterosporous. The me-
gaspores and microspores germinate and give rise
to female and male gametophytes, respectively.
The female gametophytes in these plants are re-
tained on the parent sporophytes for variable peri-
ods. The development of the zygotes into young
embryos take place within the female gameto-
phytes. This eventis a precursor to the seed habit
considered an important step in evolution.

[NC-1-31]

Equisetum is a homosporous pteridophytes in which
all above characters are present.

[NC--34]

The pollen tubes enter the embryo-sac where two
male gametes are discharged. One of the male
gametes fuses with the egg cell to form a zygote
(syngamy). The other male gamete fuses with the
diploid secondary nucleus to produce the triploid
primary endosperm nucleus (PEN). Because of the
involvement of two fusions, this event is termed as
double fertilisation, an event unique to an-
giosperms. During these events the ovules develop
into seeds and the ovaries develop into fruit.

[NCERT -1-128]

The plasma membrane is selectively
permeable in nature and interacts with the
outside world. This membrane is similar
structurally to that of the eukaryotes.
[NC-1-134,135,136]

Mitochondria, Chloroplast, Nucleus are bound by
double membrane.

@ [NC-1-47]

A —Radial -Hydra, B — Diploblastic - Meandrina

[NCERT -1-135,136]
Ribosome structure is an organelle within an
organelle.
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149.

@ [NCERT-X1-49]

Choanocytes or collar cells line the spongocoel
and the canals.Sexes are not separate
(hermaphrodite), i.e., eggs and sperms are
produced by the same individual. Sponges
reproduce asexually by fragmentation and sexually
by formation of gametes. Fertilisation is internal
and development is indirect having a larval stage
which is morphologically distinct from the adult.

150. (2) [NCERT-XI-53]
The space between the hump and the mantle is
called the mantle cavity in which feather like gills
are present.

151. (3) [NCERT -1-131]

Peripheral
Protein
Sugar

152.

153.

154,

155.

156.

Protein
(2) [NC-1-40]
The pollen tubes enter the embryo-sac where two
male gametes are discharged

(3) [NCERT--56]

* Cyclostomes are marine but migrate for spawning
to fresh water.

* Cyclostomes have 6-15 pairs of qill slits for
respiration.

* Inavesoil gland present at the base of tail

* Inavesforelimbs are modified into wings.

4) [NCERT-I-50]
Polyp —Hydra
Examples: Physalia (Portuguese man-of-war),
Adamsia (Sea anemone), Pennatula (Sea-pen),
Gorgonia (Sea-fan) and Meandrina (Brain coral).

4 [NC-1-50]
Cnidoblasts or cnidocytes (which contain the
stinging capsules or nematocytes) present on the

tentacles and the body. Cnidoblasts are used for
anchorage, defense and for the capture of prey.

(4)
Ascaris — Roundworm
Gorgonia — Seafan
Limulus — Kingcrab
Antedon — Sealily
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[NC-I-54]
Phylum hemichordata consists of a small group
of worm-like marine animals with organ-system
level of organisation. They are bilaterally symmetri
cal, triploblastic and coelomate animals. The body
is cylindrical and is composed of an anterior pro
boscis, a collar and a long trunk e.g.
Balanoglossus and Saccoglossus.
[NC-I-56,57]
Gill slits are separate and without operculum (gill
cover). The skin is tough, containing minute
placoid scales. Teeth are modified placoid scales
which are backwardly directed. Their jaws are very
powerful. These animals are predaceous. Due to
the absence of air bladder, they have to swim
constantly to avoid sinking. Examples: Scoliodon
(Dog fish), Pristis (Saw fish), Carcharodon (Great
white shark), Trygon (Sting ray).

[NC-I-57]
Pristis — Sawfish
Trygon — sting ray
Carcharodon — Great white shark
Torpedo — Electric organ
Exocoetus — Flying fish

[NC--52]

Ascaris (Round Worm), Wuchereria (Filaria
worm), Ancylostoma (Hookworm).
[NCERT -1-129]
In Prokaryotes membrane bound cell organelles are
absent like mitochondria.
[NC--127]
A —Tracheid — Presentin Xylem
B — Mesophyll cells — Round and oval
[NCERT -1-133]
The endomembrane system include
endoplasmic reticulum (ER), golgi complex,
lysosomes and vacuoles. Since the functions
of the mitochondria, chloroplast and
peroxisomes are not coordinated with the
above components, these are not considered
as part of the endomembrane system.

[NCERTH-71]
A — whorl —Alstonia , B —Alternate — Mustard
[NC--72]

When a flower can be divided into two equal radial
halves in any radial plane passing through the
centre, itis said to be actinomorphic, e.g., mustard,
datura, chilli. When it can be divided into two similar
halves only in one particular vertical plane, it is
zygomorphic, e.g., pea, gulmohur, bean, Cassia.
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[NC-1-74]
Valvate - Calotropis
Twisted - Cotton
Imbricate - Gulmohur
Vaxillary - Pea
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168. (3)

169. (2)

170. (3)

171. (1)

172. (2)

173. (2)

174. (2)

175. (1)

[NC-I-75]
Marginal - Pea
Axil - Lemon
Parietal - Argemon
Free - central - Primrose
Basal - Marigold

[NC-I-79]
%é‘ Kie) Crezeie Pigr Cs

[NC-1-68]

They protect plants from browsing animals. Some
plants of arid regions modify their stems into
flattened (Opuntia), or fleshy cylindrical (Euphorbia)
structures.

[NC-1-69]
In banana, pineapple and Chrysanthemum, the
lateral branches originate from the basal and
underground portion of the main stem, grow

horizontally beneath the soil and then come out
obliquely upward giving rise to leafy shoots.

[NC-1-66,67]
Tap root — Guava
Fibrous root —  Wheat
Adventitious root — Monstera
Prop root — Banyan
[NC-I-79]

A —Perigynous, B — Perigynous

[NC-I-67, 68, 70]
In sugarcane and maize, the supporting roots
coming out of the lower nodes of the stems called
stilt roots. In Rhizophora, Pneumatophores are

present where as in Banyan tree prop roots are
arises.

[NC-1-67]
Tap roots of carrot, turnips and adventitious roots
of sweet potato, get swollen and store food. Can
you give some more such examples? Have you
ever wondered what those hanging structures are
that support a banyan tree? These are called prop
roots. Similarly, the stems of maize and sugarcane
have supporting roots coming out of the lower nodes
of the stem. These are called stilt roots. In some
plants such as Rhizophora growing in swampy
areas.

[NC-1-67-68, 69]

Stem tendril - Watermelon
Thorns - Bougainvillea
Underground stem - Colocasia

Stilt root - Maize
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[NCERT -1-91]

Suberin layer is found in Innermost layer of cortex
of root (endodermis).

[NCERT -1 - 85]

Intercalary meristems are Primary meristems and
are in present in grasses.

[NCERT -1-134,136,137]

Flegella - Axonems
Mesosome - Analogousto
mitochondria
70 S ribosome - Subunit40 Sabd 30 S
Lysosomes - Hydrolytic enzymes
[NCERT -1 - 86]

Simple tissue that don't contain chloroplasts is
Sclerenchyma.

[NCERT -1 - 88]

Vessels is not an element of xylem in
gymnosperms.

[NC--67]

maturation

|
f Region of
|
/

L Region of
( elongation

)

- } Region of
“#] ) meristematic

Root cap activity

Figure 5.3 The regions of the root-tip

The given diagram shows the regions of root tip

Root is formed by embryonic radicle

Root hair are structure which absorb the water

Region of maturation has cell division area
[NCERT--96]

The spring wood is lighter in colour and has a lower
density whereas the autumn wood is darker and
has a higher density. The two kinds of woods that
appear as alternate concentric rings, constitute an
annual ring. Annual rings seen in a cut stem give
an estimate of the age of the tree.

[NC-1-118]

Special venous connection between liver and
intestine in frog is hepatic portal system

[NCERT -1 - 69]

Phellem and phellogen represents Cork and cork
cambium respectively.
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[NCERT- |- 96]

In winter, the cambium is less active and forms
fewer xylary elements that have narrow vessels,
and this wood is called Autumn wood.

[NCERT-1-92]

Starch sheath is a endodermis which rich
starch grains found in dicot stem

[NCERT-1-90]

Vascular bundle is conjoint, open and with
endarch protoxylem found in dicot stem

[NCERT-1-91]

Pericycle,Vascular bundles and Pith constitute
stele

[NCERT-I-91]
The pith is small or inconspicuous in dicot root:
[NCERT 1-96]

The cork cambium, cork and secondary cortex are
collectively called Periderm.

[NC-1-116]

Presence of Nictitating membrane is the
charectristic of frog

[NC-I-53]
Excretion takes place through malpighian tubules

[NC-1-116]

Bidder's canal is present in kidney of male frog
[NCERTH-113]

185.

186.

187.

188.

189.

190.

191.

192

193.

194,

?3) [NCERT- 1-96]
i § Ffegw 9 aford BT B, SIK 98T &
& 2% Tl YIEETE Fed B
?3) [NCERT-1-92]
T JATERVT U S 2 Rored a€ werd &or ae
S ® fedie S & o9 & 9rEr o @

[NCERT-1-90]
el 950 qgFd, oAl IR TUSTH WICIorser
fedioaat & 91 & 9rar S @
4

)

[NCERT-1-91]

IR W |, Gaed dea 3R Oy = & A
F B
() [NCERT-1-91]
o Sier 3k 3T fgdieat & o8 & 8 @
[NCERT- 1-96]
Fidh DI, Hiah U faelias Fead il aFffes &9
¥ Y= el ST B
@2

4)

[NC--116]
e foreelt &1 rr ST Aew T R 7
[NC-1-53]
STATAIET & Ieeol AN forehT & gRT 8iar 2
[NC--116]
o a9 R Ve & goF § IR A B
[NCERTA-113]

M

@

@

(10)



195. (4)

196. (3)

197. (3)

198. (4)
199. (3)

200. (3)

[NC-I-118]
In Frog RBC's are nucleated with haemoglobin
[NC-I-101]
Epithelial tissue Location
Cuboidal - Duct of glands
Ciliated - Innerlining of fallopian
tube
Columnar - Lining of stomach and
intestine
Squamous - Wall of blood vessels
[NC-I-103]
Loose connective tissue - Fibroblasts,
macrophages and

mast cells

Tendons and
ligaments
connective tissue

Dense regular -

Dense irregular - skin connective tissue

Specialised connective -
tissue

Cartilage, bones,
blood

[NC-1-100]
[NC--101]

Movement of mucus in a specific direction over epi-
thelium is function of ciliated epithelium.

[NC--117]

In frog the gaseous exchange during hiber
nation and aestivation takes place through
skin
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